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NAPRN-D 28 JUL 1918

Honorable Pierre S. DuPont
Governor of Delaware
Dover , Delaware 19901

Dear Governor DuPont :

inclosad is the Pha se I Inspection I.port f.r Records Pond Dam in Sussam
County , Delaware which has bean prepared under suthori.ation of the
Dam Inspect ion Act , Public Law 92—367. A brief asa.s ent of the
dun ’s condition is given on th. first two pages of the report .

Based on visua l In spection , available record., calculation s and past
operational performance , Record s Pond Dan is judged to be In fair

• condition . However , the spillusy is considered to be seriously inadequate.
To insure adequacy of the structure , the following act ions , as a ainI~~a ,
are reccunended :

a. Hydrologic and hydraulic investigations and engineering studies
should be initiated within three months of the date of approval of
this report to determine corrective action required to increase the
capacity of the spillvay to pass at least ½ PM!. Construction of
an improved spiliway should c~~~ence in calendar year 1979. Due to
the potent ial for overtopping of the dam , a detailed emergency operation ,
drawdown and warning systen should be developed by the owner within
the next two months.

b. Within one year from the date of approval of this report
trees and brush should be removed from the enban~~ents, slope erosion
corrected and a~~uitable controlled vegetation established .

A copy of the report is being furnished to Hr. Austin P. Olney,
Delaware Department of Natural Resource. and Bnvirona.ntal Control ,
th. designa ted Stat. Of f ice contact.for this Program. Within f ive days
of the date of this letter , a copy will also be sent to Congressman
Thomas B. Evans. Und er th. provisions of the P r..dos of Informa t ion



NAPEN-D
Honorable Pierre S. DuPont

• Act , the inspection report will be subj ect to release by this office,
upon request, thirty days after the date of this letter.

Additional copies of this report nay be obta ined from the National
Technical Information Services (NTIS), Springfield, Virginia, 22161
at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available .

An important aspect of the Dan Safety Program will be the Implementation
of the reco endattons made as a result of the inspection. We accordingly
request that we be advised of proposed act ions taken by the State to
implement our recconendations.
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/‘
HARRY V. DUTCRYS}IYN

As stated Colonel, Corps of Eng eers
District Eng ineer

Cy Furs :
Mr. Austin P. Olney, Secretary
Department of Natural Resources and

Environmental Control
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PHASE IREPOR T

• NATIONAL DAM SAFETY PROGRAM

Name of Dam: Records Pond Dam

State Located Delaware
County Located Sussex to~~~y
Stream Broad Creek
Date of inspection May 24, 1978

ASSESSMENT OF
GENERAL CONDITIONS

The Records Pond Dam con3k~s of four sluiceways or culverts
contr oUed by movable , hand operated timber gates flanked by an
e~irth causeway or dam. This causeway is Willow Strt~et end the
sluiceway or culverts are referred to a~ the Wi llow Street flri~lcje . A
comp lete inspection of the gates was not possible since approximately
eight (8) inches of water was flowing over them at the time of the
inspection.

Although the structure was completed in 1900, it appears to be in
fairly qood condition. Aggregate is exposed in the concrete along
both winq wafls but no serious cracking is apparent.

Hydraulics/Hydrologic analyses reveal that the embarlkments would
be overtopped for all starms exceeding approximately six (6) per cent
of Probable Maximum Flood (PMF) ; therefore, the s!’iiceways can be
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considered “seriously inadequate” as cited in Engineering Technical
Letter No. 1110-2, January 25, 1978. In order to satisfy critena
established by the Department of the Army, Office of the Chief of
Engineer, remediai measures that should be considered include
providing an additional waterway to pass at least 4PMF without
overtop ping the embankments.

O’BRIEN & GERE ENGINEERS, INC,..~ JUSTIN & COURTNEY 
•

—

Based on vi sual inspect ion , available records calcula tions and past
operationa l performance , Record s Pond Dam is judg.d to be in fair condition.
However , the spiliway is considered to be seriously inadequate . To insure
adequacy of the structure , the following actions, as a minimum , are reco ended :

a. Hydrolog ic and hyd rau lic investigations and engineering studies
should be initiated within three months of the date of approval of this
report to determine corrective action required to increase the capacity
of the spiliwa y to pa ss at least ½ PMF . Construction of an Improved
sptllwa y should comeence in calendar year 197Q . Due to the poten t ial
for overtopping of the darn , a detailed emergency operation , drawdown
and warning system should be developed by the owner with in  the next two
months .

b. Within one year from the date of approva l of this report trees
and brush should be removed from the einbankinents , slope erosion corrected
and a suitable controlled vegetation established .

APPROVED/~~~ ~~~~~~~~~~~~~~~~HARRY V. DU~~ HYSHYN
Colonel , CØ~ps of Eng ineers

a District J~ in.ar

DATE: 2- /1 7f
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PHASE I INSPECTION REPORT
NAI’IONALDAM SAFETY PROGRAM

NAME OF DAM RECORDS POND DAM ID# 00057

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - This report is authorized by the Dam
Inspection Act, Public Law 92-367, and has been prepared in
accordance with contract #DACW 61-78-C-0057 between O’Brien and
Gere Engineers, Justin and Courtney Division and the United States
Army Enginee r,Philadelphia District.

b. Purpose of Inspection - The purpose of this inspection is
to evaluate the structural and hydraulic conditions of the Records
Pond Dam and to determine if the dam constitutes a hazard to human
life or property.

1.2 PROJECT DESCRIPTION - (According to information provided
by the State of Delaware, Division of Soil and Water Conservation as
itemized in Section 2.1 below.)

a. Description of Dam and Appurtenances - The dam at Records
Pond is principally a water level control structure consisting of a four
(4) cell box culvert with movable, hand operated timber gates flanked
by an earth causeway or dam. The causeway is actually Willow Street
and the box culvert structure is locally referred to as the Willow
Street Bridge. Each of the four cells provides a flow opening
approximately 7.1 feet wide and 7.7 feet high. The timber gates
move vertically by hand operated cranks to control the water
elevation in Records Pond. Flow passes through the structure and
into a downstream pool which serves as the confluence of Broad
Creek and Rossakatum Branch. Residential properties line the left
bank of this pool and industrial property lines the right bank. Just
downstream of this pool, Broad Creek passes under another road
bridge which allows for a very short rise in pool elevation.

A depression exists in the Willow Street causeway near its
intersection with Cooper Street. This depression appears lower than
the top of the dam and apparently acts as an additional spiliway
allowing high flood water to flow onto Fourth Street, then into
Rossakatum Branch and back into Broad Creek.

—1-
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b. Location - Records Pond is located on Broad Creek just
east of Laurel, Delaware, a community with a 1970 population of
2,408. The drainage area is 73.1 square miles as obtained from State
of Delaware, Division of Highways computations entitled “Hydrology
Investigation and Hydraulic Computation for Records Pond - Sussex
County”, dated October 9, 1970. The drainage area is approximately
8 miles long and 9.5 miles wide and is situated in both Sussex County,
Delaware and Wicomico County, Maryland.

c. Size Classification - The maximum height of the dam is
approximately 11 feet and the reservoir volume to normal pool
elevation is 270 acre ‘e~t. Therefore, the dam is in the small size
category as defined by the Recommended Guidelines for Safety
Inspection of Dams.

d. Hazard Classification - Significant development is
present immediately downstream of this structure and serious
flooding would result in damage to personal property and, possibly,
loss of human life. Therefore, Records Pond Dam should be classified
in the high hazard category as defined by the Recommended
Guidelines for Safety Inspection of Dams.

e. Ownership - The dam is owned by the State of Delaware
Department of Natural Resources and Environmental Control.

f. Purpose of Dam - Information provided by the State of
Delaware lists the purpose of Records Pond and Dam as recreation.

g. Design and Construction History - According to infor-
mation provided by the U.S.Army Engineer District , Philadelphia the
present structure was completed in 1900. It was ori ginally a privately
owned water level control structure and presently is owned by the
State of Delaware. From the visual inspection, it appears that the
original design provided for a spiliway at the southwest corner of the
reservoir near the intersection of Willow Street and Cooper Street.
Although the gated structure at that location is inoperable, the
elevation of Willow Street near that intersection appears low enough
to allow for flow to pass over the roadway before. overtopping the
main 4 cell box culvert.

Improvements/Plans were recommended by Edward H.
Richardson Assoc iates, Inc. dated 1/9/74. These included construe-
tion of a semi-circular weir just upstream of the present structure as
shown in the enclosed Figure #3. The recommended spillway would
be constructed of PMA-22 steel sheet piles with a downstream face
and energy dissipation basin constructed of 150 pound stone riprap.
Implementation of these improvements also calls for the construction
of a 150 feet long earth dike located in the southwest corner of the
reservoir to allow for increased storage. This dike would be lined on
its upstream face with grouted riprap. These improvements/p lans
have not been implemented.

-2-
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_____________________________________________• Ii. Normal Operational Procedure - Records Pond and
Records Pond Dam are operated by the Division of Fish and Wildlife,
Delaware Department of Natural Resources and Environmental Con-
trol. Under normal conditions, the water surface elevation in the pool
is approximately 8.9.

According to officials from the Division of Fish and Wildlife,
Department of Natural Resources and Environmental Control, the
gates are opened each time rainfall occurs. Even light rainfall
requires opening of the gates since Records Pond rises rapidly.
Employees of the Division of Fish and Wildlife are responsible for
operating the gates and for maintaining them in an operable condition.
There is no flood warning system in effect.

1.3 PERTINENT DATA (Provided by The State of Delaware,
Division of Soil and Water Conservation.)

a. Drainage Area - The drainage area for the Records Pond
Reservoir is 73.1 square miles as taken from the State of Delaware
Report of October 1970.

b. Discharge At Damsite - The maximum discharge at the
damsite is unknown since no records were made available. However,
from computations referred to in 1.2.b above, the 50 year discharge is
2,840 cfs or 1,835 MGD. Normal pool discharge is 10.3 MGD.

c. Elevation (Feet above MSL)

Top of Gates - 8.6
Normal Pool - 8.9
Willow Street Birdge Underclearance - 9.16

d. Reservoir (Miles)

Length of Normal Pool 1. 27

e. Storage (Acre Feet)

Normal Pool - 270

f. Reservoir Surface (Acres)

Normal Pool - 90

-3-
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Dam

Type - Earthf ill Causeway
Length - Approximately 500 feet
Height - Approximately 10.5 feet
Top Width - Approximately 18 feet (Roadway wh~th )

h. Diversion and Regulating Tunnel

None

Spillway

Type - Four cell, gated box culvert
Combined Width of Culverts - 28.5 feet
Crest Elevation - 8.6 (variable)
Gates - 4 concrete cells (7.12 ft. x 7.67 ft.) with

separate, hand operated timber gates.
- Flow area with gates full open = 2?L2 sq. ft.

L L ~~~~~_~~~i _ _  
_ _ _ _



_ _ _ _ _ _ _ _ _ _
SECTION 2- ENGINEERING DATA

2.1 DESIGN

The available data relative to this structure consists of the
following:

a. Preliminary Survey, Willow Street Bridge, October 1970
(includes sketches of existing structure)

b. Hydrology Investigation and Hydraulic Computations
for Records Pond - Sussex County; October 1970

c. Investigation Report for Records Pond; November 1970
d. Sheet 1 through 4 describing proposed improvements to

Records Pond Dam; January 1974
e. Water-Table, Surface-Drainage, and Engineering Soils

Map of the Laurel Area, Delaware.

2.2 CONSTRUCTION

No information was made available.

2.3 OPERATION

In the event of any rainfall or potential flooding, the hand
• operated gates are opened in an attempt to prevent flow over the

roadway. The operation is the responsibility of the Division of Fish
arid Wildlife, Department of Natural Resources and Environmental
Control.

2.4 EVALUATION

Data regarding design and construction of the dam was not
made available.

-5-



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General - The visual inspection of Records Pond Dam
was conducted on May 24, 1978. At the time of the inspection,
approximately 8 inches of water was flowing over the tops of the
timber gates.

b. Dam - Minor concrete cracking is apparent and the
aggregate is exposed in both wingwalls and in the culvert structure
itself. However, the structure appears stable. Trees and brush growth
are apparent directly adjacent to the concrete structure ong the
downstream slopes. Some erosion was noted along the downstream
slope of the causeway. This could be the result of surface runoff along
Willow Street or previous ove rtopping.

c. Appurtenant Structures - There are no appurtenant
structures.

d. Reservoir Area - The tree and brush lined reservoir banks
are stable, gently rising and well defined.

e. Downstream Channel - A downstream pool exists which
serves as the confluence between Broad Creek and Rossakatum
Branch. This pool is lined with residences on its left bank and
industrial property on its right bank.

Just downstream of this pool is a roadway bridge. ( See
Photograph A-4) The bottom of the bridge girders were only a few
feet above water surface elevation during inspection. This structure
may act as a control in the event of flooding.

3.2 EVALUATION

The dam and 4 cell box culvert appear to be structurally sound.
However, downstream flooding is probable since even light rainfall
causes a considerable rise in Records Pond as reported by officials
from the Department of Natural Resources and Environmental
Control.

-6-



SECTION 4 - OPERATIONAL PROCEDURES

Operational procedures are discussed in Section 1.2h.

-7-
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SECTION 5- HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data - The Probable Maximum Flood (PMF) was
determined from Probable Maximum Precipitation and Standard
Reduction Factors for this geographic location and basin size. The
peak discharge of the PMF is approximately ~t..1ooo cfs. The peak
discharge of ~PMF is approximately 42,500 cfs. The U.S. Army Corps
of Engineers computer program HEC-1 was used to determine the PMF
and ~PMF and other percentages of the PMF. Those percentages
were 10%, 20%, 30%, 40%, 60%, 70% and 80%. From flood routing
analyses, it appears that the dam will be overtopped when the flood
exceeds 6% of the PMF.

The present sluiceways are adequate to provide for effective
drawdown of the reservoir. With the gates in the full open position,
and no inflow considered, drawdown to the invert of the culvert may
be accomplished in 3 hours (See computations sheet #4).

The 50 year storm was determined in the study entitled
“Hydrology Investigation and Hydraulic Computations For Records
Pond - Sussex County”, dated October 1970. According to this report,
the existing structure is not capable of passing the 50 year flood even
with alt four gates completely opened. .~~~

b. Experience Data- No gage recording information was
made available.

-8-



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observation

1. Causeway - Erosion of the downstream slope was
apparent. A considerable number of pot holes were observed on the
roadway surface. Large trees, brush and dumped waste concrete Line
both downstream slopes.

2. Bridge/Box Culverts - Aggregate is exposed in the
concrete but no serious cracking was observed. A full inspection of
the timber gates was not possible since overf low was occurring but the
hand operated controls and the timber gate stems were in satisfactory
condition. Large trees are directly adjacent to the structure.

3. Wingwalls - Aggregate is also exposed along both
upstream wingwalls, but the visible portions showed no cracking or
structural deficiences.

b. Design and Construction Data - A “Preliminary Survey of
the Willow Street Bridge” was provided by the State of Delaware ,
Division of Soil and Water Conservation. (See appendix). The
information contained provided “as built” dimensions but does not give
complete foundation data.

c. Operating Records - No operating records were made
available.

d. Post Construction Changes - The “Preliminary Survey of
Willow Street Bridge” indicates that winches were initially used to
raise and lower the timber gates. As stated on sheet #2 of this report:

“Gate winches shown above are no longer
used. Gates are raised and lowered by a
wooden frame attached to the gate.”

A spillway gate at the southwest corner of Records Pond has
been abandoned and is inoperable. However, low banks still categorize
this corner of the reservoir and it is expected that these banks act as
an additional spillway during severe flood.

-9-

• • ••



_____________________________________ 
- •

e. Seismic Stability - The structure Is located in relatively
featureless topography within the Atlantic Coastal Plain physiographic
province of southern Delaware. Relief in the general area ranges from
elevation 5 to 40 MSL datum. The dam Is founded in Recent alluvium
and abuts on silty to clayey sandy unconsolidated sediments of the
Pleistocene Columbia formation. Bedrock is of no consideration in the
foundation of this dam.

An assessment of the dam’s vulnerability to seismic events
indicates that the structure is located in Seismic Zone 1. This zone
presents no hazard from earthquake activity when static stability
conditions are satisfactory. Accordingly, Records Pond Dam is
considered seismically stable.

f. Evaluation - Based upon the visual inspection, the dam
appears stable. However, when subjected to a period of prolonged
overtopping, it Is probable that the embankments would fail. A
previous visual inspection conducted in 1970 by the Delaware Division
of Highways stated:

“Visual inspection reveals that the
facility is structurally sound. There
are no signs of distress and it appears
to have been adequately maintained.”

-10-
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety - Although the culvert/causeway may be struc-
turally sound, it is adequate to pass only six (6) per cent of the PMF
without overtopping the roadway embankment. During the period of
overtopping, failure of the embankment is probable.

Residential and industrial properties are immediately down-
stream as is the confluence with Rossakatum Branch. A bridge is
situated just downstream of this confluence and could act as a control
structure in the event of flooding, (See Photograph #A-4).

b. Adequacy of Information - Adequate information is not
available for a complete stability analysis of the structure.

7.2 REMEDIAL MEASURES

a. In order to satisfy criteria established by the Department
of the Army, Office of the Chief Engineer, remedial measures that
should be considered include; providing an additional waterway to pass
at least 4 of the PMF without overtopping the embankrnents.

Bank stabilization measures should be taken or drainage
facilities provided to eliminate erosion along the downstream slope of
the Willow Street causeway.

Large trees adjacent to the present abutments and wingwalls
should be removed.

b. O&M Maintenance & Procedures - A flood warning
system and evacuation plan is recommended.

—11-
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- Noverber 11, 1970

Mr. Rudo1~sh E. JaSC
Director -

Office of Pl~nnin~ & ConstructionDept. or Natural Resources & Environ~’ental ControlState of Dela~rare 
-Dover~ Delaware

REP: Recorda Pond 
S

Dear Mr. Jaas: . -

We have co~nleted our inventl’ation o~’ the Recordu Pond
Water Control structure. This irve~ ti~ ation tfa~ r~ade only at
your request , ZiflCO the f3cility is not thv~ e~~~onsibill.~ y ofthe Departhent of liir~h iays. Pollo-.rin~ are our fi ndir~ s and
reco arnendat torts:

• The entire b:ater control facilt ti . cor~ !3tin!~ of a- ~i cell box culvert ~:ith riove~ ble tir-ber s’atc’s flznk ~ tI by an
earth causeway or dart :-ias built ‘~i~ th p1Iivz~t~~ f~-u d3 about 1~~~O.
Visual inspection reveals that the Nci lt ty  i~ structur ’~lly

S - sound. There are no Sim s of distress r1nd it a~)r.ears to have
been adec~uately naintained. llo~-:cver . onr hvr~raulic stu ~~ie~

-

S reveal that thr~ culvert and water control. j~itc~ arc entirely
— inadequate .

Because of this inadequacy’ the rates require constan t
manipulation in order to avoid ov~ rtoppine and failure of t~i~’adjacent eart h causeway . This results in cxtre~ c fluctuations
in pond water levels , ~,~ich we underst~tncl ciestroyi fia?a nests.

Present desi~n practice for ~rtter contro l structur ~~ or
this type roqutres that thc structur3 be nth~nuate fi-.r at
least a 50 year fre~ ucncy runoff . Tht~ is the ~ uant~~ty of
water that could be exnectect to reach the structure tiuc to
storni runoffs  once in 50 years . ~e hive eatinated this
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quant ity at 2 ,8110 cubic feet per second . 
5 

- .. 

- 

- .
~~~ 

S

- Even with the gstcs conpletely open the czistin~ structureis not capable of earryin’~ this qu’int ity of water. Thus the
present practice or 1o-.’erin .! the pond level in anticipation of
bc~vy runoffs is necessary . -

- 

In order to correct this situation we would roco-~~endconstruction of a new brichc and watct r control structure . In
order to elthinate water control ~ate rianipul~-i tion nr~d i~’ttn-
tenance, we recor~mend the use of a fixed weir type ctructurc
.larce enough to scco~rodate the desi~~t runoff ’ of 2 ,C!~0 c . f. s.
The existing structure would re~ain in place with the p,ates r.qin-
tam ed for draininr the pond or other purposcs as may be rec •~ired.

- They would also be available for ei~or~ency use should runoffs
• greater than the design occur.

The attached ehetch indicates this solution . ut1li~ inr- a
semi—circular woir si~iii1ar to several constructed el~ e~ hcre in
the State. We eatirate the cost of this ir prove r eut would be
$200 ,000 .

- Until such i~srovcnents are made it is iriperative thRtconstant nainten~nce of the present rates be continue L Uith-
out gate maniv’ulation, causeway overtopping and failure would
be a certainty.

Shot~ld you require additional intornation or clariticatton S

please advise . 
-

S 

- 
-
. 

- 

Very truly yours ,
- 

. 
- 

- 

- 

- 
- D~~~~I0~ OP HIfl~ ’AAYS

- ‘ ‘
- John t . F.ichter -

JER:yab . Bridge Engineer
cc: Mr. E. A. Davidson

14r. 3. S. Robinson
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